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By 2008, DER will complete development and testing of a portfolio of
distributed generation and thermally activated technologies that will show an
average of 25 percent increase in efficiency (compared to 2000 baseline)
with NOx emissions of less than 0.15grams/KWh at an equivalent of 10%
reduction in cost.
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By 2008, demonstrate the feasibility of integrated systems in three new
customer classes, which could achieve 70% efficiency and customer
payback in less than 4 years, assuming commercial scale production.
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The Distributed Energy Program’s goal is to develop and deploy a diverse array of integrated
distributed generation and thermal energy technologies at market competitive prices so that
homes businesses, industry, communities and electricity companies elect to use them. This will
help the Nation by increasing the efficiency of electric generation, delivery and use.

* Annual milestones in the Congressional Budget
— FY2003 results
» Completed 4000 hour field test of ceramic composites in industrial gas turbines

» Complete 12 beta field test of high efficiency natural gas-fired heat pumps (chiller
precursor technology)

« Contracted with three companies to research a 5 percentage point increase in efficiency for
an industrial microturbine

— FY2004
« Complete final design and initiate testing of a low emissions technology with <7 ppm NOx
» Complete and demonstrate (1.4 COP) commercial introduction thermally activated heat
pump
« Demonstrate 6 percentage point increase in efficiency for a reciprocating engine

« Complete final design and initiate field testing for a fully functional integrated CHP system
(turbine, absorption chiller and control system)

— FY2005 (proposed)
* Demonstrate NOx emissions levels of 0.25 Ibs/MWh from catalytic combustion

« Complete case study on a chp installation that uses heat from a microturbine to provide
plate tank heating and sludge drying at an industrial facility

* Complete two projects within the high tech industry



* Program Assessment and Rating Tool
(PART)

— DE scored a 68 out of 100

* Budget examiner has expressed concern over

— Yearly metrics vs yearly progress

— Gas turbine activities and the reciprocating
engine activities



e Microturbine Efficiency

e Microturbine NOx Emissions

Target | Actual
2000 | 28% 28%
2001 28% 28%
2002 | 28% 28%
2003  |33% 33%
2004 | 33%
2005  |35%
2006 |35%
2007  |35%
2008 | 37%

(Ibs/MWh)

Target | Actual
2000 0.7 0.7
2001 0.7 0.7
2002 0.7 0.5
2003 0.4 0.33
2004 |04
2005 0.3
2006 (0.3
2007 0.3
2008 |0.15




Reciprocating Engine Efficiency

» Reciprocating Engine NOx

Target | Actual
2000 |36% 36%
2001 38% 38%
2002 | 38% 39%
2003 | 38% 42%
2004 |43%
2005  |44%
2006 |44%
2007  |46%
2008  |47%

Emissions (Ibs/MWh)
Target | Actual

2000 3.1 3.1
2001 3.1 3.1
2002 | 3.1 3.1
2003 1.5 1.5
2004 1.5

2005 1.5

2006 1.5

2007 |0.75

2008 |0.75




ARES Program
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Each 1.6MW Package saves
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Program Element Fiscal Year 2003 Fiscal Year 2004
INTERIOR

Industrial Gas Turbines 5.0 4.0
Microturbines 7.0 7.0
Reciprocating Engines 12.0 14.0
Technology Base 8.26 8.26
Thermally Activated Technologies 7.66 7.66

Fuel Flexibility (oil) 0.750 (0.500 -move to Bldgs)
Industrial DG/High Tech/Controls 8.34 8.34
Packaged Systems R&D/CHP 12.0 12.0

TOTAL INTERIOR 61.01 61.26

Issues:

-0.42% general reduction

-0.646% committee reduction

-corporate activities (analysis including gpra, communications etc) ~10%
-Earmark — American Gas Foundation — National Accounts



* Distributed energy
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FERC/NERC
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Iron out metrics/milestones

Focus regionally on policies/rules that are
working — Regional Offices/State program

Focus new analysis on New York State and
the PJM region

Solidify relationships with OETD and OEA



* Distributed Energy Program  « Office of Electric Transmission

Office Energy Efficiency and and Distribution
Renewable Egergy _ — Direct Report to the UnderSecretary
Small generation/cooling, of Energy
heeﬁmgl and power — Focus on Transmission and
tSetC tn% oglesrt Distribution

ate Suppo . :
Support OETD (limited Policy o
distribution support) — Lead on Blackout Investigation
Customer focus — Grid Technologies

. C&I (superconductivity, storage,

. iterconnection)

* Residential

. Utilities? — Budget: House- $73.616 M
Budget: House- $64.284 M — Senate-$92.838 M

Senate- $57.534 M

Mational
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New look
coming soon

www.eere.energy.gov/der
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Distributed Energy Technologies »

Destributed snérgy resourced (DE) réhsrs o & vanely
of small, modiudar power-penersting tedinologes
that can b combned with efergy mansgement snd
storage systems and uted to @nprave the operation
of the electncty delivery syvitem, whether or not
those technalogins are connectied Ba an electnicity
grd

End-Use Integration and Distribution »
End-isa Irtegration of distnbuted snengy systems
with squipment utilizing thenmal onergy provides
not anly slectricity, but also heating and tooling
resounces, which drasnatically smproves overall
enargy effidency and fuel utlizabon,
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vt detirg for RS strast o the envirdarnt. Thede
deceriradzed enengy fechnologies offer sgnficant
SeEaes over Corseendional perd et traty.

Relationship te National Energy Policy { NER)
Maintaning and improving the seounty of the nation's

energy supply is essental. DE installations are, by nature,

dispersed and, therefors, more dfficus to disnupt or

destray. Siting OE installabons doser to whare they are
neaded lets, ublibas defer transmission and destributon
expansion, which reduces capital costs and erveonmental

impacks. According ko the Enargy Information
Administration, #% of total energy mput is lost in

Erargemision and dstrnbutan and this number would be

much lowar if the electnoty penerated had to travel a
shorter diftants,

Distributed energy technologess have the potantial to ba

thi Iea st cOSt enargy soluton for many utikties and
CUETOMETE, FOr example, your ubikly could nstall
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operate them dunng peak penads, Perhaps youwr faikly
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Technical publications

Workshops and

conferences
Technology planning
Cost-shared RD&D

Solicitation

announcements

Distributed Energy Peer
Review- December 2-4
2003, Washington DC
4th Annual Microturbine
Applications Workshop —
January 20 - 22, 2004,
Marina del Ray, CA



